To investigate scores and predictors of patient satisfaction at 1 year after penile prosthesis implantation (PPI) using the validated Quality of Life and Sexuality with Penile Prosthesis (QoLSPP) questionnaire.
Introduction
Penile prosthesis implantation (PPI) is a valuable surgical treatment for erectile dysfunction (ED) and is currently suggested as a third-line treatment approach for patients who are non-responders to or refuse other treatments for ED [1, 2] .
Previously published data showed that up to 90% of patients reported high sexual satisfaction after PPI [3] [4] [5] [6] [7] [8] . These favourable outcomes have been associated with the good efficacy and reliability of the available devices and of surgical techniques, which allow a low risk of complications, along with excellent functional results [9, 10] .
Patient satisfaction is a complex and multifactorial issue that is difficult to define and is currently considered an important measure of quality of care [11] . Previous studies assessing outcomes after PPI used non-validated tools to assess sexual satisfaction and patients' quality of life (QoL) [4] [5] [6] 9] . In other surveys, validated measures, such as either the International Index of Erectile Function (IIEF) or the Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS), have been applied for a more accurate evaluation of postoperative outcomes [8, 12, 13] ; however, those tools were designed and validated to assess patients treated with oral therapy, intracavernous injections or vacuum erection devices [14, 15] ; as such, they may be unable to assess accurately functional outcomes and patient satisfaction after PPI [9] . Indeed, specific issues related to implant function and to the associated impact on the QoL of both the patient and the couple are not investigated by questionnaires commonly used to assess outcomes after ED treatment.
To provide a reliable tool able to simultaneously evaluate perceived penile prosthesis function and postoperative QoL, Caraceni et al. [16] designed the Quality of Life and Sexuality with Penile Prosthesis (QoLSPP) questionnaire, which was developed and validated in a cohort of patients treated with PPI for ED. To date, no study has reported data on PPI outcomes assessed with a dedicated tool, such as the QoLSPP.
In 2016, we reported the baseline data of the Italian Nationwide Systematic Inventarization of Surgical Treatment for ED (INSIST-ED) study [17] : this is a multicentre national prospective registry providing data on penile implant surgery at a national level. In the present study, we report data from the INSIST-ED registry on functional and QoL outcomes 1 year after PPI, as assessed with the validated QoLSPP questionnaire.
Patients and Methods
The INSIST-ED is a prospective registry of penile prostheses (all brands) open to all implanting surgeons operating in Italy and consecutively collecting data from December 2014. Study details have been previously reported [17] . Briefly, after approval from a project board, the surgeon provides anonymous patient, device, surgical procedure and follow-up data both for first and for revision implants. In addition, a registry monitor controls and manages data entry, to check completeness and accurateness of the provided data along with all the companies providing implants in the country. A demonstration version of the INSIST-ED Registry is accessible at http://registro.andrologiaitaliana.it/ (username: demo@registrosia.it; password: RegSia2015_demo).
Overall, 46 surgeons practising in 30 different institutions provided data on 861 first surgeries (INSIST-ED cohort), prospectively recorded from December 2014 to November 2017. As detailed, the Registry includes follow-up data collected at 1 year after surgery; these are patient self-reported data regarding prosthesis function and QoL, provided by completing the QoLSPP questionnaire (Appendix S1) [16] . This instrument is subdivided into four domains, investigating: prosthesis function (functional); relationship with partner (relational); relation to the outside world (social); and self-image (personal). Each domain consists of a different number of items (from three to five), with responses structured according to a sixpoint (0-5) Likert scale. The questionnaire has been administered to every patient via email or during a follow-up consultation in a clinical setting. Among patients with at least 1-year follow-up (N = 583), postoperative data were available for 142 (follow-up cohort).
The registry has obtained ethical approval from the Italian Society of Andrology legal office.
Statistical Analysis
The aim of the present study was to evaluate QoLSPP total and single domain scores at 1-year follow-up after surgery and to investigate the potential predictors of better postoperative outcomes. Given that cut-off points defining the degree of patient satisfaction are not available for both QoLSPP total and domain scores, outcomes were assessed as continuous variables. Linear logistic regression analyses were therefore used to test potential predictors of higher QoLSPP scores, including age at surgery, ED aetiology, type of prosthesis, surgical approach, postoperative complications and surgeon experience. According to the design of the registry, complications occurring over the immediate postoperative period or reported at a later follow-up were recorded and graded according to the Clavien-Dindo classification [18] . Surgeon experience was computed considering the overall INSIST-ED cohort and defined as the mean number of procedures performed by each surgeon per year throughout the study period. Locally weighted regression methods were used to explore the relationship between surgeon experience and QoLSPP total and domain scores. Restricted cubic splines were applied to test for the non-linear association between surgeon experience and the investigated outcomes, with knots set at 3, 6 and 12, so that the fitted curve from the linear regression followed closely the estimated score according to the locally weighted scatterplot smoothing curve.
To control for the low response rate at follow-up, we performed a sensitivity analysis to check for differences in terms of baseline and surgical characteristics between patients included in the follow-up cohort (with complete 1-year follow-up data) and those included in the overall INSIST-ED cohort (i.e. missing follow-up data).
Statistical analyses were conducted using STATA 15.0 (StataCorp, College Station, TX, USA), with a two-sided significance level set at P < 0.05.
Results
Overall, the most commonly reported ED aetiology was vasculogenic (44%), followed by either previous pelvic surgery or radiotherapy (39%; Table 1 ). Most patients had been implanted with a tri-component hydraulic prosthesis (77%), while a non-hydraulic model was used in 14% of cases. A penoscrotal approach was preferred in 84% of the surgeries. Table 2 reports median QoLSPP scores at 1-year follow-up after PPI. On the whole, scores were high for each investigated domain and close to the maximum available score. Patients receiving a hydraulic model had slightly higher median functional (23 vs 21.5; P = 0.01) and total scores (68 vs 65.5; P = 0.03) as compared with those implanted with a malleable prosthesis.
At multivariable linear regression analyses, surgeon experience emerged as the only independent predictor of 1-year postoperative higher QoLSPP functional, personal, relational, social and total scores, after accounting for age at surgery, aetiology of ED, type of prosthesis received, surgical approach and postoperative complications (Table 3) . We observed a non-linear association between surgeon experience and both QoLSPP total and single domain scores (all P < 0.03): the greater the number of procedures performed by the surgeon per year, the higher the QoLSPP scores, reaching a plateau after~15 procedures/year according to the different domains (Fig. 1) . Graphically, this trend was less evident for the relational domain score (Fig. 1) , although the slope appears to decrease in the middle part of the curve.
At sensitivity analysis, no significant differences were observed between the follow-up cohort and the overall INSIST-ED cohort in terms of age, surgeon experience, ED aetiology, type of prosthesis, surgical approach and rates of postoperative complications (all P > 0.05; Table S1 ).
Discussion
We report the 1-year follow-up data regarding functional and QoL outcomes of patients submitted to PPI using, for the first time, a tool specifically developed and validated to assess patient satisfaction after PPI surgery. Current findings show high satisfaction scores in terms of prosthesis function, sexual life of the couple, relationship with the outside world and patient self-esteem, regardless of patient's age, type of prosthesis received and ED aetiology. Of clinical relevance, patients operated by surgeons with greater surgical experience were likely to report higher satisfaction scores for each investigated domain, reaching a plateau in terms of improvement in patient satisfaction after at least 15 procedures per year per surgeon.
The observed higher satisfaction scores among patients treated by high-volume PPI surgeons could be associated with a number of factors: first, the risk of infections and other complications, such as lesion to the urethra and cylinder crossover, is strictly related to the refinement of the surgical technique and to surgeon experience [10, 19, 20] ; second, the final cosmetic result and the related patient satisfaction could be influenced by the surgical technique, especially in terms of penile length, which has been widely associated with satisfaction after treatment [10, 21] ; third, both preoperative and postoperative counselling are crucial and should be properly conducted to avoid false expectations, to instruct the patient on the correct use of the device and to detect and manage postoperative technical issues in a timely manner [9, 22] .
Patient satisfaction after PPI has been widely reported [3] [4] [5] [6] [7] [8] . Brinkman et al. [5] , for instance, assessed satisfaction in a cohort of patients implanted with three-piece prostheses in the 1990s. They showed that up to 80% of patients would have the implant surgery repeated and 84% would recommend the same surgery to others. Likewise, in their series of 200 patients submitted to PPI, Montorsi et al. [6] showed that 85% declared themselves satisfied with the [8] . Similar results were also reported in previous series using the IIEF [13, 23] . The use of either a non-validated questionnaire or a tool developed in a non-PPI population could lead to an improper estimation of patient satisfaction. Indeed, with both strategies, we could miss the evaluation of some relevant aspects dealing with QoL, such as the relationship with the partner, as well as functional aspects, such as device operability and simplicity of use, which are all relevant to penile prosthesis surgery [9, 22] . In the present study, we applied a tool specifically developed and validated to assess patients' QoL and prosthesis function [16] , therefore providing more reliable data in terms of patient satisfaction after PPI.
Predictors of satisfaction after PPI have been previously investigated. Hydraulic penile prostheses have been associated with higher satisfaction rates as compared with the malleable, non-inflatable models [5, 7, 24] . Patients receiving a malleable device had a mean EDITS score of 57, compared with 78 for those implanted with an inflatable prosthesis (P < 0.05) [7] . This is likely to be associated with the more natural cosmetic penile rigidity and flaccidity of hydraulic devices. We currently observed higher median total and functional scores for those patients implanted with an inflatable device as compared with a malleable prosthesis; however, this factor was not a predictor of higher satisfaction scores when accounting for other variables, such as age and surgeon experience. Indeed, it may be the case that good preoperative counselling and adequate patient selection for malleable devices could have been responsible for high satisfaction scores, even with those models. Nevertheless, the low number of patients implanted with a malleable prosthesis may have affected the results.
The aetiology of ED has also been associated with different outcomes after PPI: patients with Peyronie's disease had lower satisfaction rates as a consequence of complex deformities influencing postoperative expectations [25] . Likewise, prior radical prostatectomy has been reported to impact postoperative satisfaction negatively because of high baseline erectile function (before radical prostatectomy) and self-perceived penile shortening after PPI [26, 27] . In our series, we did not observe an association between ED aetiology and patient satisfaction scores, thus confirming recent studies that have reported high satisfaction for PPI even in patients with either Peyronie's disease or prior radical prostatectomy, as a consequence of the current improvement in surgical techniques [8, 10] .
Patient age could influence the results of PPI. Indeed, decreased dexterity with ageing could confound the operation of a hydraulic device; however, previous data showed that patients aged >70 years reported excellent mean EDITS scores after implantation of a hydraulic prosthesis [28] . Similarly, we did not observe an association between age and patient satisfaction, even after using a questionnaire specifically investigating the simplicity of use of the implanted device. Once again, both pre-and postoperative counselling may be crucial for achieving high satisfaction even in older men, and this could be better carried out by highly experienced surgeons. Notably, the association between surgeon experience and patient satisfaction after PPI has never been specifically assessed, with most studies only reporting data on patients treated by highly experienced surgeons [4] [5] [6] 22] . We reported novel findings, suggesting that patients may expect to be more satisfied with PPI when treated by an expert surgeon who could provide better care in terms of preoperative, surgical and postoperative management.
As a last consideration, even better outcomes could be expected at follow-up longer than 1 year because previous findings have shown an increase in the satisfaction rate over time after surgery [29] as a consequence of patient acquaintance with the penile device.
The present study has some limitations. First, the response rate for the 1-year follow-up survey was low, potentially creating a selection bias; it could be the case that patients with better outcomes were more motivated to report their satisfaction than those who did not consider themselves to be satisfied at the same assessment date. To clarify this issue, we compared the characteristics of patients providing 1-year follow-up data with the overall cohort included in the registry and we did not find significant differences in terms of any of the investigated predictors. As such, the cohort of patients providing follow-up data could be considered as representative of the overall population included in the registry. Moreover, it is reasonable to believe that the observed association between surgeon experience and QoL outcomes would be better confirmed with a larger cohort. Second, we lacked baseline data, such as patients' body mass index and comorbidities, which could eventually be associated with PPI outcomes, especially in terms of risk of complications, although we did not observe an impact of postoperative complications on 1-year satisfaction scores. Finally, we measured surgeon's experience using a surrogate marker, the number of procedures performed per year. We are aware that our observation of better outcomes for surgeons performing 15 or more procedures per year may be representative of this national multicentre population, but deserve further external validation in a larger cohort of patients assessed with the same validated tool.
We report, for the first time, follow-up data regarding patient satisfaction after PPI using a dedicated and validated tool in a national multicentre cohort. Our findings suggest that high satisfaction is achieved at 1 year after surgery in terms of prosthesis function, patients' relationship with their partners and the outside world, and perceived self-image. Notably, both patients and physicians should be aware that better satisfaction rates should be expected for those counselled and treated by high-volume surgeons with adequate experience in the field.
